Optical properties of lysozyme. pH and saccharide binding difference spectra.
Difference spectra associated with changes in pH and with binding of saccharides have been recorded for hen egg white (HEW) lysozyme, turkey egg white (TEW) lysozyme, and for the derivatives of the hen protein in which Tre-62 or Trp-108 had been oxidized specifically to oxindolealanine to give the Oxa-62 or Oxa-108-proteins. Identical pH difference spectra were obtained for HEW, TEW, and Oxa-62-lysozymes. Oxidation of Trp-108 is reflected in both the high and low pH (pH 7 versus 5 and pH 2 versus 5) difference spectra. The magnitude of the low pH difference spectrum is enhanced by binding of saccharide for HEW and Oxa-62-lysozymes but not for TEW lysozyme. The shapes and magnitudes of saccharide binding difference spectra are affected by oxidation of residues 62 or 108. These results can be interpreted in terms of the perturbations responsible for the lysozyme difference spectra. The pH 7 versus 5 difference spectrum results from perturbation by Glu-35 of Trp-108 and another tryptophan, probably Trp-63. Perturbation of Trp-108 and one or more other tryptophan residues by several carboxylate groups is responsible for the low pH difference spectra of the unliganded HEW and TEW lysozyme molecules. Perturbation of Trp-108 makes a principal contribution to the saccharide-binding difference spectrum. Perturbation of the Oxa-108 chromophore by ionization of Glu-35 or by saccharide binding produces absorbance changes in the 250 to 265 nm region.